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Non-point source pollution has become an increasingly considerable problem 
which effects the sustainable development in agricultural watershed in China. The 
challenge of efficiently controlling agricultural non-point source pollution 
confronts many difficulties when only engineering and technical methods are 
implemented, regardless of outstanding conflict between economic development 
and environment protection in watersheds. The system control of agricultural 
non-point source pollution results in both theoretic value and significant realistic 
profit. 
Operational Research, economics and engineering were adopted to study the 
systematic control of agricultural non-point source pollution in the Jiulong River 
Watershed, Fujian Province, southeast of China. Chemical analysis, locale surveys, 
model simulation and other methods were combined during the study. Optimal 
designs of technical practices, economic incentive system and policy system to 
control agricultural non-point source pollution in watershed scale were established 
and formulated detailedly according to the situation of the agricultural watershed. 
Multi-objective system control mechanism to reduce non-point source pollution 
was based on the optimal designs of all kinds of instruments. Indicator system to 
assess the impacts of pollution control was developed. Major endeavor and 
detailed results are as following. 
(1) An optimal design of management practices to combine the simulation 
model of AGNPS 5.0 with the inexact interval system programming model to 
control agricultural non-point pollution in the Wuchan Catchment of Jiulong River 
Watershed, which could fully take account of watershed environment, economics, 
techniques and other factors scientifically. 
(2) The prices control measures such as tax, subsidy, insurance, deposit, fund, 
and quantity control measures such as tradable emission permission, were put into 
practice. On the basis of catchment analysis, a series of economic incentive 
instruments and their optimal solving models were systemically developed to 















measures and multiple regulation mechanism were also explained. The content 
mentioned above has brought forward methods and techniques for the 
establishment of environmental policies in China. 
(3) On the basis of field studies in the entire watershed, Interpretive 
Structural Modeling (ISM) was adopted to carry out identified analysis on the 
system to control the non-point pollution in the Jiulong River Watershed. The 
most important key factors affecting agricultural non-point pollution control were 
identified including climate, the scale of agricultural population, agricultural 
policies, urban-rural dualistic structure, the system of environment management, 
and relative legislation systems, etc. In the end, the relationship between the 
affecting factors mentioned above and the agricultural non-point pollution was 
analyzed. Reforms of the policy systems are further discussed. 
(4) The dynamics, causes and control difficulties of agricultural non-point 
source pollution in the Jiulong River Watershed were analyzed by applying the 
general principle of System Dynamics (SD). The context that should be 
considered in systemic control of agricultural non-point source pollution was 
discussed. The approaches to constitute the optimal control strategy were 
proposed. The dynamic operational mechanism to control agricultural non-point 
source pollution on watershed scale was formulated. 
(5) The Analytic Hierarchy Process (AHP) was employed to establish the 
index system evaluating agricultural non-point source pollution in watershed. 
Then the current effect of agricultural non-point source pollution control in the 
Wuchuan watershed and the whole Jiulong River Watershed was evaluated. The 
Results indicated that the controls of agricultural non-point source pollution in 
both areas were all at lower level and that the integrated management on the 
watershed scale should be reinforced. 
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